Summary Comparative analysis has been carried out for three nonlocal fracture criteria (NLFC) in application to plane problems: the average stress fracture criterion (ASFC), the minimum stress fracture criterion (MSFC) and the ®ctitious crack fracture criterion (FCFC). Each of them may be considered as an equality for a particular form of the general nonlocal strength functional. The criteria contain two material parameters: a characteristic length and the tensile strength (ASFC and MSFC) or the critical stress intensity factor (FCFC).
Introduction
In the traditional local approach, the strength of a body in an analyzed point y is characterized by the value of some function of stress tensor components at the same point, without consideration of the stress state in other points. A local fracture criterion can be represented, e.g. in the form f r ij y r c Y where f is a material function and r c is a material constant. Such criteria give a good description of experimental data when the stress distribution is close to a uniform stress state.
There are several problems of strength and fracture mechanics that can not be solved or are tedious to solve, by use of traditional strength conditions. Such problems relate to small-scale effects, singular stress concentrators like corner points, intersection of interfaces generating Archive of Applied Mechanics 68 (1998) 597±612 Ó Springer-Verlag 1998 singularities with different exponents, uni®cation of strength conditions for bodies with smooth and singular concentrators. Some examples of these problems are given in Fig. 1±3 .
An example of the small-scale effect on strength is presented in Fig. 1 . An in®nite elastic plate with a circular hole is considered, which is loaded at the in®nity by a uniform traction q. It is known from the elasticity theory that the maximum stress is independent of the hole radius a, is equal to 3q, and is realized in the boundary point y. The plate strength evaluated by use of the fracture criterion r hh r c is then independent of the hole radius and is equal to one third of the strength r c of the plate without a hole (the solid line). However, appropriate fracture test data for plates with small holes, e.g. [1±3], pointed out schematically in the ®gure show that the plate strength depends actually on the hole radius.
Another example of the strength small-scale effect is delivered by a plate with a crack having a length 2a, Fig. 2 . The linear elasticity yields the value for the stress intensity factor K 1 y q pa p . From the linear fracture mechanics one has the fracture criterion K 1 y K 1c , Fig. 1 . Dependence of the plate strength q on the hole radius a Fig. 2 . Dependence of the plate strength q on the crack length a Fig. 3 . Plate with a diamond-shaped hole
